Serine phosphorylation in the NH2 terminus of p53 facilitates transactivation.
Murine tumor suppressor p53 is phosphorylated in the NH2-terminal transactivating domain at serines 9, 18, and 37. Change of any one of these serines to either alanine or aspartic acid did not alter p53 suppression of transformation of rat embryo fibroblasts by activated ras and E1A. Change of any two of these serines to alanines, however, led to a significant decrease in suppressor function. Substitution of alanines for all three serines caused the most severe loss of suppression and also reduced transactivation functions. The triple substitution had no apparent effects on intracellular accumulation or localization of p53, oligomerization, DNA binding, or interaction with the TFIID TATA-binding protein. In contrast, triple substitution of aspartic acid for serines 9, 18, and 37 had minimal effects on suppression and transactivation by p53. These results argue strongly that phosphorylation of serines 9, 18, and 37 facilitates the suppression and transactivation functions of p53.